Abstract. -We made magnetization measurements and X-ray diffraction experiments for Ga2-xCo2-yFex+y (0 5 x 5 1, 0 5 y 5 I), which has b.c.c. structure with an ordered lattice of B2 or L21 type. Contours of magnetic moments and Curie temperatures in the z -y plane were determined. The magnetic moment per transition element atom depends predominantly on Ga concentration.
Introduction
Magnetic properties of Ga2-,Coz-,Fe,+, ternary alloys have been investigated partly by some workers [I-51. These alIoys have the body centered cubic structure with an ordered lattice of B2 or L21 type. Previously we have reported that the alloys with x = 0, i.e. Ga2Coz-,Fey (0 < 5 l), exhibit paramagnetic to spin-glass state transition at low temperatures [I] . On the other hand, the alloys with x = 1, i.e.
GalCo2-,Fel+, including GaCozFe and GaCoFea, are ferromagnetically ordered [2, 31. It has been also reported that in the alloys with y = 0, i.e. Gaz-,CozFe,, the critical concentration for the onset of long range ferromagnetic order is z =0.06 [4] or e = 0.08 [5] .
In the present work, we have made magnetization measurements and X-ray diffraction experiments for Ga2-,Co2-,Fez+, 
Experimental
Specimens were prepared by melting together the constituent metals in an argon arc furnace. The ingots were homogenized at 800 OC for 2 days and water quenched. An Fe target was used for X-ray powder diffraction experiments. Intensities of superlattice lines were very weak, so we used so-called stop count method for detecting them. Lattice constants at room temperature were determined using 5 N purity Si as a standard. Miller indices are always referred to the L21 structure, so the lattice constants for the alloys with the B2(CsC1 type) structure are doubled. Magnetization measurements were made using an automatic magnetic balance in magnetic fields up to 10 kOe. in the L21 structure, while only the 200 reflection appears in the B2 structure. In some cases, hower, we could not distinguish between the B2 and L21 structures, since the ordering of Fe and Co was difficult to be observed because of the closeness of X-ray scattering factors. In GazCoFe, for example, it was determined from the observed 200 reflection that the Fe and Co atoms occupy one of two sublattices in the B2 structure and the Ga atoms occupy the other sublattice. However, this alloy might have the L21 structure although the 111 reflection could not be observed.
Results and discussion
In fact, the 111 reflection was observed for the Gaz-,Co2-,Fez+, alloys with x > 0.8. According to Jaggi et al. 121 , the alloy with x = 1 and y = 0, i.e. GaCozFe, has the typical L21 structure with A and C sites entirely occupied by CO atoms, B sites by Ga atoms and D sites by Fe atoms, while the alloys with x = 1 and y = 1, i.e. GaCoFez, has a partially disordered structure with the A and C sites occupied by the Co and Fe atoms at random, the B and D sites being similar to those of GaCo2Fe. This fact may suggest that Fe atoms have greater magnetic moment and weaker ferromagnetic interaction than Co atoms.
In the alloys with y = 0, i.e. Ga2-,CoaFe,, Whittle et al. [5] have reported that the hyperfine field at room temperature increases monotonically with increasing Fe concentration x even at the composition of structure change from B2 to L21. This is consistent with the composition dependence of the average magnetic moment in figure 2 . However, the composition dependence of Curie temperature Tc is somewhat anomalous; if we plot T, of Gaz-,Co2Fe, against x, the curve has an inflection point near x = 0.5, as can be seen from the contours in figure 3 . This fact may suggest that the Curie temperature for the L21 structure is appreciably higher than that for the B2 structure. It may be thought that partial L21 ordering exists in the Gaz-,Co2Fe, with x 2 0.3, though the 111 superlattice reflection could not be observed for x 5 0.7 in our X-ray diffraction experiment. Whittle et al. [5] have also reported that the slowly cooled alloys exhibit higher internal field values than the quenched alloys.
As can be seen also in figure 2 , the average magnetic moment of Ga2-,Co2-,Fez+, with a fixed value of x increases with decreasing value of y in the range of 0 < g s 0.3 and x 2 0.3. These results are somewhat different from those of Kawamiya et at. [3] ; the average magnetic moments of G~-, C O~-~F~, + , for x = 0 and y 2 0.2 linearly decrease with y. The magnetic properties of this Ga-Co-Fe system are complicated since the magnetic moments on A and C site are different from that on B and D site. Jaggi et al. [2] reported that internal field of Fe on B and D site is evidently larger than that on A and C site. Anyway, the average magnetic moments of this ternary alloy system depend mainly on Ga concentration. More detailed discussion will be made on the basis of the band theory of metallic magnetism.
